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§ 12. Profile Effects on Tilt Instability in Field-
Reversed Configurations (II)
Ohtani, H., Horiuchi, R., Sato, T. (Earth Simulator)
The dependenc of the growth rate of the tilt in-
stability '"Y on the electron hollowness De was reported
from the analyses of the results by the 3D EM particle
simulation in Part 1. Figure 1 in Part I shows that '"Y
is remarkably reduced when the electron current profile
is hollow (De> 0) and that there is a clear correlation
between '"Y and De. It is also shown that when the elon-
gation E is large, 'Y is small even if the current profile is
peak, where E is the ratio of the separatrix length to the
separatrix radius. In the present paper, we discuss the
relationship between 'Y and E.
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Fig. 1. Dependence of the growth rate '"Y/'"YMHD of the
tilt instability on the elongation De.
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Fig. 2. Dependence of the growth rate '"Y/'"YMHD of the
tilt instability on the kinetic parameter s.
Figures 1 and 2 show the dependence of '"Y on the
elongation E and the kinetic parameter s = JRTsp
TspAt
respectively. From the viewpoint of the elongation, 'Y is
small in any s and hollowness De, when E is large. When
E is small, '"Y is small in the full kinetic case (s = 1), and
while it is large in the MHD-like case (s = 5). On the
other hand, from the viewpoint of the kinetic parameter,
the tilt mode is stabilized in any elongation in the full
kinetic case, where the current profile is hollow. And the
growth rate in the MHD-like case also decreases as the
elongation increases.
Fig. 3. The bird's-eye view of the magnitude of n = 1
mode of the ion poloidal flow for E rv 2.
Fig. 4. The same figure as Fig. 3 but the case for E rv 4.
Next, let us investigate why the tilt growth rate is
small when the elongation is large. It is possible to an-
swer this question, when you see Figs. 3 and 4 at glance.
Figures 3 and 4 show the bird's-eye view of the magni-
tude of n = 1 mode of the ion poloidal flow for E rv 2 and
E rv 4, respectively. In other words, the high peaks indi-
cate the unstable region. When the elongation increases,
only edge region of plasma becomes unstable and the re-
gion near the midplane is comparatively stable. Because
the area of comparatively stable region increases, whole
system is stable against the tilt mode when E increases.
This phenomenon is explained as follows; When the elon-
gation increases, the ratio of the tilit unstable region to
the whole system is reduced and most of the plasma re-
gion takes a z-independent profile. Thus, the tilt mode
is stabilized in the large elongation plasma.
These results lead us to the conclusion that the tilt
mode tends to be stabilized in the case of the large elon-
gation plasmas.
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